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1 . Jft eg <o * * 

2 . 8»M:**>EB 

(1) /9a-fy^-7xaytr5'f>'^-7 

(2) /5ao^-7xoyirlO?-7 

6 ffltt t * D N A J: ») 5 ft.*! 

*«a8+i;U»tkt40^-7iay 
3. %^OB«^R^ 

7xayt i&tZlXZH V9-7 



* a j: # * o fi & * ^ k w r 6 . 

m i \i t *> t + h # as w±fo« * *r s ? > * 

4 y*-7xoyii*0»!?ltt*. *£HJBI>* 
( 1985) d . 

^fi-(y?-7iDy ( I FN-/9) Jifetfe 

*fflv*Ttt«U a^SftilB^X/^lIT* 1 ). 
pH2ftafc3cS. 5 6T:*Jllfc*3:J£*tt*S- 
*-fi. i9S^ y^-7xO>«:B|^fl:-r4iig 
^li-fTfe" BSft CTaniguchi <?> (1979) Proc 
. Jpn. Acad. 55, Ser. 8. 464-468 3 . ttSE 
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b*h±&Xij<mil2hX^b CTanlguchi h 
( 1980) Proc. Natl. Acad. Scl. USA 77. 5230 
•5233 ; Goeddel h ( 1980) Nucleic Adds Res. 
J. 4057-4074 ; Derynck t> ( 1980) Nature 287 
. 193-197 •} . 
Ta-fV^-7xoy(IFN-r)ttl3<»fc 

nztisn?>><?M:t> o. pH2iBJifctti/ 

#fll»3*i.Tv>* COevos t> ( 1982) Nucleic Ac 
ids Res. 10. 2487-2501 ; 6ray6 < 1982 ) Natu 
re 295. 503-508 J . ifc35«Sfcoi*-C T S J 
tt£?4ft<$B53ft.TW& CRinderknccht* ( 1984) 
J. Biol. Chei. 259. 6790-6797 ) . 

a. 0. rS.4 >*-7xa:'<0*T. a . £ 
a»ifi!*IS4 y*-7xnyfcB»tffc.TV*fci 

aa«tt*<^«3/iTfe 9 CTaniouchl £ ( 1980) 



« ffc m # 4 f h' * T ^ 3 ft * *» o v * X R ISJ £ $ 
9 — 7 x n y offitt £ — 3<?).lf y f- H 

y^7-^-Hk:att$-e*a*ii«3*iTv^v^ 
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Gene ifi, 11-15 ) . 3 6fc*<oBa-f h v±r 

r ^ 9 - 7 x n y ttfiS* I a t * *iT v>fc 

CBrancafc (1981) Nature 294. 768-770 3 . <{■ 

( 1985) 22-68- ) 4 fcWttfflfcfc V*Tffl« 
ttJR&CT-f CfciPBft6;h.?ti& CCzarniecki£ • 
( 1984) J. Virol. 49, 490-496 ; Fleishiann 
Jr. t, ( 1984) J. I FN. Rcs._4. 265-274 . #BH 
B59-98019] . 
4 y r-afcfcHTJiKl?*>/9 . riO^- 

7 x a y im-s-rtus z mtfm zui # , 

9 - 7 x a y i>**0)ftffl&<iLtzlf £-f 6 *> b' o *» 



( 1970) Mature 228. 820-824 ; Neuberger h 
( 1984) Nature 312. 604-608 ; Bulow t, ( 1985) 
Biotechnology 3_ . 821-823) . 

y >tattLrffy^7--?-H<o3cS{kfcii*>-,^ w 

i«ar3fiTv*$ CShen. Shi-Hsiang ( 1984) Pr 
OC. Natl. Acad. Sci. USA 81. 4627-4631 ] . 
ffiO)Wfc IX rSt4 >9-7 xa % sb<f >9-a 

-f 2 taia. — 3o.ijy"crf-Fk:a5iu. 

60-241890). L*»U^4<^i3. rS-( 
> 9 - 7 x n y £ — -xnist y k jc $ ■£ . 
frfflx^^ h/w**jc< . fr^ftmn&^J y9- 
7 x d y S: SiS L A: WJi 4 4>^T w . 

*Jt"!Bli. fiSiSft/Sa'f >*-7x a>. rl-f 
^?-7xoytttaii:Si3ftTv^-f y 
9-7 x a y f- k $• — p<o.-jf y f- h 
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fcaaL. 4. 7fi4 >9-7 xnyjfi* ti?h 

7xayfc fcattLTfci-f ^^xa^a^- 
£ * D n a fc: J: b * £ j|| B8£*<o 



IfcWiLT. 0-ti?9 hi//-W7*a- 
r-£>SSttLrt:«a<«£3h.TV**.# CXushfnke 
4> ( 1985) EHBO J. 4_. 1067-1073 3 . ;<ofll: 

'J ^ r * k j; o as S ft 4 £ t if tf 4 L . 

w < 7 W <0 K * 4 y R3 i 9 < V ^ r f- K $• « ffl 

<tt4 A/yaro VjtT-<r>x4 y^^yf-^t 
B?»f*i*^7--*-K**Jt<, 3 4,»cThr-Gln-leu-GI 
y-Glu-Pro-lys-Ala-Ala-lys-Ser-Val-Thr T^S 

^-7xovuaautiflia«!i-fy?- 

7xOX. C5fcS8flgfcrS'f >9-7 x oyo* 



?!RIB363-26720G (3) 
**Ha5ftfti3ii7t to CGray£ ( 1982) Nature 
liL. 303-508 3*. C**»o*«LTV>4 t 
<0 (Rosefc ( 1983) Biochei. J. 215 . 273 } i< 

4 * r s y aaao-ssaa l >t r a* > 9 - 7 

*o>tB8S«$h.TV>6** (ttDBBBS 9 -930 
9 3^&*. <*R!«!5 9 - 1 6 7 5 9 6f&ff) . 

a* >'^-7xo>'k:ov>TliSl2Elofco**jt 

rS-f y^-7xD^oa68j(4» = ov^T. 

, J'<7-f-H«:at4L^to^>f ^-7i D y/i 
r»^* ( I PN-jJr) kL, 4 y9 

-7xo>r/Sl4^ , * ( I FN — r 0 ) bafM. 
4^*-^ y?-7iQ^ateSK^^-t-^ 
7*f-F**trt«t*fi-pft.-f >9-7x.ay/3 
crtt** ( I FN-/9cr) J)ilWi>f>^- 
7 xay r c /8tS^* ( i f n - r c 0 ) i^j: 
£ tt-tb. 

<07tfy^rf-H^jj3iTr* «t 3»!f L. asstf 

*jv^t. Bm<r>*v *<rm&bt:*><r>xmt 

t»<0?li=5rv>#. ite^fifto# 
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•ca»Lfcflia*»oDNAfc. »a<ofc*><oa 

3**»Stt*tt*1- * £ b fc J: 9«flU*rt? 

C Taniguch! h ( 1980) Gene 10. 11-15 ; Devo 
s 6 ( 1982) Nucleic Acids Res. 10. 2487-2S0 
1 ) fc-a-ftC fctftfi U>. 4V*-7xa 

- 7 x n v i «^fl:-r 4 ae* m o as Laa-r 

t>j:v*. DNA£*fcJ:9BW<OttSEfl«:i»* 
Tffcli. tTt:««rS*iTV^*^ CEdgefc (19 
81) Nature 292. 756-762 ; Tanaka4> ( 1983)Nu 



?!iaB3 63-26729G (4) 
cleic Acids Res.il. 1707-1723 ) fc«itfa* 

S^ccDNAiffl^iiii'Tni*. cDN 
A*J8H42rtftf 4 *ft.-?*l.<Oc DN All 

£»*>3r£fctt-9T*«-f *Cfc#?9* CTani 
guchi 6 ( 1979) Proc. Jon. Acad. 55. Scr. B 
. 464 ; Coeddel t» ( 1980) Nucleic Ac Id 3 Res. 
_8. 4057-4074 ; Oerynck t> ( 1980) Nature 287 
. 193-197 ; Oevos t> (1982) Nucleic Acids Re 
s. 10. 2487-2501 ; Gray& (1982) Nature 295 
. 503-S08 3 . 4fc. ih.Vo*K*»^^»<oa 
«EH<0-»*7"a-7*i: LT » ^fflo^rffi C 0k 
ayaia k (1983) Holecular and Cellular Biolo 
gy 3_ . 280) fcj: OWSLfcc DN A5-f 77 

.Tft.fc<Oc DN AE5U»64 y*-7xnyJS 
^*Sr»f^fl:-fifflaEW«r»4»c«. *fi-eft 
<o c D N a £ a a =5r«IB»3Rtc i 0 m<t L . 



**544. Asv^i-rv/t-yjf ?ur-n 

DN Asif'J .* I<0? W>Brfi". T4DN 

A * y > 5 — «f * * (c J: -> T *S8 £ 3 « 

* jv*. »* t<««ia»*J5a»c 

J: 0 Kfc I fc * y *r * H £■ H^ft-f * ttSEft 
i^*DNACJ:DliiTWcDNAta8tn 

y * - 7 x a y * y f- K £<a& s ti * z t 
■^ft-f * asEW £ wfliaae^ora fc» a l t 
ht>frt*>$. r£.4 y^-7xoy<oflijaae 

?<05' *>Sv>«i3* 5fc«Sttfc£jftDNA«rf« 
ffi-f 6#£CJ: 9 CGoeddel ( 1979) Nature_2 
81. 544-548 ) HI8»J*»<a**AL"Cfc* , * 

x a y « a a e * o r * r 9 ffl # - a t -c a a s 



3SE?H£«fflLT^y^7^HSr^aS*it{i. 
ttttftUB. SIS. ASSS^fflv^fii . *SB 

rt-cwEoaasEyii i o y ^r^- h £ »si $ 

ts*X/9tRv>.**><r> SDEflL ATGrKVSrf 
*>1»»fctf4-f *£S?#*$. 7n*-9-&n 
fcLTIi. lac. trp. recA^^iBE 

-fc LTOvStt£*-f4EWT*.*i«f irwJ: otc 
t><OTt> J:v*. #4L<»itrp 7ot-?-<oi 
3fc5H*7a*-*-*fflv** -r ttfX^. sd 
Efltty *r-i»RNAOiS£gSttT*9. S3R 
*««!BK*JV»-CliSDE 

3 n e£ s *t # y ^ r h » a « t: y> <o »i 0 s 

tt(cSROyi*><0<8-9ATG3 KyJrft^-L^'f 
> ^ - 7 x n y £ Bl-t ftt & tr a 

tt-f & w i: K J: 9 y ^7-f F JeSHia*? ft i . 
ATG a K><oft4-l±4itt<0*^ CGoeddel 
( 1979) Nature 281. 544-548 ) ICftV^^-rtDN 
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i")*8£ttatto#fc CTaniguchi t> ( 1980) Pr 
oc. Natl. Acad. Sci. USA 77. 5230-5233 3 tz 
X 0 ATG3 K>-£5ii}?$ *. 

CI"Cf*6iU:DNA*ffl±fc»A-f ifcli. 
*?*-DNA*«ffl**. *a«?ffi*>6*l* 
^^?-DNAi; ltttpBR3 2 2. pSCI 
0 l*£fcfta$fi*7*?.x$ HDNA. ajrtf 

A 7 r - i/* <0 J: $ =Jf 7 r - V D N A # * »f ft. * 

SfifcDN AfcilttU CManiatisfc 
"Holecular cloning " Cold Spruing Harbor la 
boratory (1982) P250-255) fcftn, *H«fc D 
N A * &M S tffttf «fffx&& £ ft 4 c t **T S 



8BIH3 63-267296 (5) 

4 yK-*r? !l ******* 
#J:v*. <fio)7*a*-*-£fl|n4J8£fc, 
KJ: 94 ^^-7x0^14^*^45^^^^. 

( 1981) 3-7 ) „ iib 

ffl-f ^^-7xnvtt^«c«iajai<»4.ii6. ^ 
T-S/'>8H8U COavis 4, 

( 1983) Gene 2J. 273-284 3 t tlU 

ft-, tiiTC¥«*: r 2SH • BSOS5?^« 
ifej 1tff3t ( 1981) 18-382 ). £fc itfffltf. 

Rtt&»a. -f^-vxw. y/ujpa. 77^-^^ 



tfK >^-7xoy6^flcJ:f|4ct*<'T&*. 

SV4 0ttlJ|7at-?- > HB 

/uxae? oro*-*-. mmtvtci* 

y 9 - 7 * n ymitw. i n-t^-r * sseh * 2 
»f*ttfj:vi. 7*o«-#-ii-a-ctzafei± 

^-LSfc:. «k^»*$- **>*fcSi3ftTn*Harb 



-EJ9^>SV4 OOXW-vy-t-EfllJ' 8ALT 

/u^rf-Ktaf^^-rsaaEJ!!*. o?-7 
x o y 6 £ * * .« # it -f 1 a a e *> 1? s t an 

h. 

Z Z Tff D N A * UfljttJBtSFA-f 6 
AtBfflltttH?tattl,T*< fcfffflT**. 
*Ot<0. Hip B R3 2 2tiXVZtltZll 
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k#"C* ft (T.Hanlam at al. Hoi ecu I ar Clon 
I no. P86^96. 1982) . 

o)HB*ffiv»ft£i:a*T* BW*#tM 

S ii ft Wtf in* y *ct * h tuj»H*o*»*» 6 * 
v*t>4>#JI!n**ift. *F* Lut MIBtt. bh 

»a4*aa. ncpcsujitfpcn (h.ki 

njo ot al. Br. J. Cancer, 39. IS. 1979) TAft. 

D N A OHB^O* Attain <0 y ^B 
^/Ui/^A^KiOff * (F.l.firah 

aa et al. Virology. 54. S36. 1973 ) . 

3*ifcHB«*»ftfctt, *ihi.UZ*><?9- 
*G4 l SWttitfis^BSK^-p sv2neo 
(P.J.Southorn et al. j.Hol.Appl. Genet.. L. 
327. 1982 ) AftvWip NEO 5 ' Cl.luskyet 

lecular cloning * C Haniat i sa> (1962) Cold S 
prlng Harbor laboratoty 3 (cftofc. 

tolzWxt hUSH >9-7 *uy % bhrS 

t LT8*fcii*ft. 
» * W 

P K M 6 : 

tr^«*Sii.Tv%&^}fe c#n ( 1982) £ft 

*54. 363-377 > K«V*fr«l,fct h afi-f 
-7 x a yRJJlr 5* S KpTu I FN/0-5* 
Hind BiHflSl*. T4 D N A .1C V Jt ? 
>/->KWJaatJ: 9-T»*J8i: L. BgllU 
^J>-5:att. Bg 1 KiflfllLfca. T4DNA 

otf— xim^xas.mitintTjxz k p yo 

-10£»fc. pYO-lOJSal I. Cla 
IiHfcU T/Tn-^y/H^jJclXcj; o|«,8 3 
0 b pODN ABJrfr*#KL*!. iODNAfflr* 
5rWraB6 1 - 1 9 4 8 7 ^£«fc£i£3fi.TH 



HRIW 63-267236 (6) 
al. Coll.JL. 391. 1984) fciCfc*A-f*Uf. 

**. 

fc»fcfc*9tt«Sft.ft. £<0jt3KLTff4*i 

ft -f ^ ^ - 7 x a vtt^«ctt«a * fP=5r 3 # y ^ 
7**K?*ft. 

W*0«fl(tti:trLTv^ft. 47i**0>fiiflcfcj; 
#*3fiTV»ft.. 

cue tt m: 

^K^s^fta^w^ae^s^o^aitt. "ho 



ft7?J*5Kp6hur-A2<7)Cl al-Sa 

i I«{4RJfc»ALfc«lia*8o7 , ?.*$ K*< P 
K M 6 Vt> ft . (3*30) 

p6hur-Nl : 

*OU-?--^) t tpa ( 12- o -tetradecanoyl- 
phorbor-13-acctate) Tiaa !.. th r3M 
-7xn^4saiJL)Sa CVilcek4> ( 1983) 
Infection and Iaaunity 34. 131) . ifflJBJ: *) m 
RNAfcSJRLfc. mRN AOHSi c D N AO 

<r>U'& COkayaia e> ( 1983) Holccular and Cell 
ular Biology 3_. 280 ) fcfifofc. ff^ftfcc 
DNA94 75 y-<0«fri»<». ^ftothrl-f 
v^-7xo>'flliaae^ CGocddel /J,Mature 
( 1982) 29S_ .503-509 )03' 3fcffliS»fc:tfiG 
■fft 5 ' — AGGACAACCATTACT - 3' 
ft^SRDNAfr7*Q — 7t LT3Di-A^ 7'J 
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VcDN Attt Kp I FN-r 1 5 
fcfcfc. fcfcp IFN-rl5*NdeI, Ba 
mHl}H||. 7#a-xyA,*jg,freHzX »)# 
0. 9kb<0DNABrfr*£KLfc. *fc5' - 
CGATGCAGGACCCA- 3 ' . 5' - TATGG6TCCTGCAT— 
3' <ODNA*'J:fT-*£j£L. 5* ***T 

fctt. *fc.**itt8pioU!/j«l k^&J:3Ka^ 
t. 6 3*RIJn». S&Lfctt. S*6 5 

^K^as-it. 7--y v/£fT->fc. :<odn 

a* y zf-?-7 paole . pIFNr-lsONd 
e I -D amH ItBffrO. 3 piolo * JttM 1 ) 
tf<LtpKM6i. clal, BamH I iff it 

ttrxra-^y/u««j*ttnj:')»KU^tt4 2 

0 0 b p<ODN ARfrO . 1 PlOle fcfiS-l. T 
4 DN A y >y--tf£B^Ta»LfcSL E. co 
11 MC1061 CCasadaban hi. Hoi. Biol 
. (1980) 13B_. 179-207 ) £#II1E»L*:. T 



(4) p6hurNl-CKp n<Pftg : 

75*5Kp6hurNl-CKp nOfflat 
860l:it. p6hur-NltCLaI. B 
amHIflffcU Ttfn-* y;W««fcfifc: J: 0 
»4200b P <ODNABffr>. WlOSObp 
ODNAKfrt^KtJ. 1 0 5 0 bp<T)Cla 
I-BamHIK*£S£KH I n f IimfcL. 
r^Q-xy/HMffltJ: ») 4 0 0 b pADN 
ABfr^^OU. »4200b P OC 1 a I - 
B a m H I ffifr . 4 0 0 b p<OC I a I -H 1 n 
f IE* fc ( 2 ) fc7nLfc3rfcfc»tT6*OD 
NA*'Jrf7-J:9jF8LfcTi:*tDNAry 
79- 

AGTCAGATGCTGTTTCGCGGTCGACGTGCATCCCAG 
GTCTACGACAAAGCGCCAGCTGCACGTAGGGTC 
GTACCATGAGATCTG 
CATGGTACTCTAGACCTAG 
I. E. col I HC1061iiB 

fc-3V*T. 5' - GATCCAGATCTCATG tro-rt 



HISJ83 63-267206 (7) 
5 * - TATGG6TCCTGCAT- 3' D N A * y £ 

Hp 6 h u r-N 1 (JB4H) 

att-rsfcftt. •*ft.*nai9iaafi?'>5' * 

8. 3' ^58^MiaW*0{2«:«AL^r?^ 2 

(3) pKM6-cx h o^ttW 

7-yz$ Hp KM 6 -c xh o Ofllia $• 11 5 EI 
Kin*. pKM6tBitBI. BamHliBft 
U < 2 ) fc^LfctfiSfcUtTftSLfcT^r 
?-DN A 

GTTACCTCCGAAACTCGAGCTGA 

GAGGCTTTGAGCTCGACTCTAG 
S:a»U r5^*HpKH6-cxhoilift. 
pKM6-cxhoHho IlTMfcLKJi! Lfctt 

AAC$ < ffii3<*fl& < l t 



1 1 8* + 48#»tt«:*U Zb.e>KT 
9fSHp6hur-CKpnt»ftLT^. 
P 6 h u r - O K p n fr K p n I jflftLgJii Lfc 

i'OCfciBrs /**fr9\ vt«*t JC A 

(5) p6hurNlABS-NHi nOftK : 
7?^5Kp6hurNU'BS-NH 1 nO 
fllia*»7Elk:^-f . p6hur-NUBst 

Emm: i. »^ftfcKt*«jDNA#M 9 

sail yya-fcaia. sa i iimtifca. 
T4DNAy^r— tf«rfflv»-caeaifl:3*. r? 

^SHp6hurNl-ABSt»fc. <KfcpK 
M6tEcoRL SalliHl. THu-x 
J: 0193 7 0 0 b p<OD N Affifr 
Sfcfcfflfcp 6hu rN 1 -ABSJ 
Ndel.SalljHfcL. Ttfa-^y/l-Sa 
HcfDCJ: •)»800bp<ODNAt5ffrt#EL^. 
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• w*l4>2«ODNABftfi: (2) Wrmtz tX 

«»r?ASH P 6hurNlABS-NHl n 
AATTGCGCAG6ACCCA 

CGCGTCCTGGGTAT 

P6h»rNlABS-NHin$Hl 

* * & C A G £ aaj T § £ . 

&JULL 

P t r d ft h u I FM- r ^||,| 

P t r P 6hu I FN-r/!(0ft!8*ai*8 
0fcjj*-f . 7*7^5 K p K M 6 3 0« ( »C1 
a IiBffcLfcfiL vy/f-yjr^Ur— 1 5 
*<4T3 7t:i 5 4HSR*u tt**4* 

Cil*3 4fc:B«r 1 IflHtLfcft. 7 
j; o»5 OObpODN 
AKfrHKL/i. MUrniKp6hurN 
l-CKpniKpnljBftDta, T4DNA 



8SJB3 63-267206 (8) 

9. »4800b P ODNAKfr*BflLfc. * 
*l*;ft<ODNAKtf*ai*. T4DNA 

Ci9a»U B. coll HBlOlCBoyo 
r * (1969) J.Hol. Biol. 41. 459.472 ) 

ttfcfcOHT. ±E<0tlfliTfl^pKM6OC 1 
al-Bg 1 UKXt^vthiyx^^iy 

fcioT^P^^^L^DNAtro-rt L 

AidHtfrSLfet -.5, jb s at^-r filiate 

«*a*DNA** E H**JEL*i£*; IF 
N - r t I F N - a OUHMfi** o 

r P 6hu I F N — r 0 5rf|£ . i^RBJfcjgjf 



«K»*E. coll HB101 (pt r P 6h 
u I FN-ri! ) 

ZJLBLZ 

P t r p 6 h U I FM-^.p^fl.jy 

Ptr P 6huIFN - * r ** 9 
BC*t. mSH P KM6-cxho 20 

->*^UT-<T37X:i5»H*aiL. 

Sal IfflfcLfc. Cfl* 
r^n-^y/K^^^^^,^ ^ 4 5 0 0 b p 

ODNABrfrfcaKL*. «fc P 6hurNlA 
BS-NHin 30« r *Hl nPIflftLfe 
3 0*<a<ov>^*->,jt?U7*— tf-C3 7 
^1 5#fiJ«iau *4>fc£ft.*Sa I IfHYfcL 

RfrSra^. T4 DNA'j^r-H/fcrjt oa»L. 

E- colt HB1 0 1 tVffCfttfc. ff« 



P6hurNl-CKp n «ff «-f 6 
«!S»l«LfcDNA*y^T-5- -AGTCAGATGC 
TGTTTCtffl V»T ani-A^ij^^^^ 

Srfr^i C*, 2 8»#mtt«tfe. ft ft ft 

*r3 lfcwcr?** kdna**«l. $1 

«*wL. HKBstEI-Sal IK**M 

i37r-i;i:; D -y fl : L> dnasse*!*: 

IPN-K, IFN-rffliSag 

^"^OOWt^-tTiliaSiiTJBO. Pt 
r p 6 h u I FN-fl ri ^, 4*RB$|c#K 
«»*E. coll HB101 (pt r P 6h 
u I FN-tf r ) 

Xtt W 1 

P t r ph» I FN- r/ i^ ff 

P t r phu I FN-rc 
OHlC^t. PKM6K 1 alifl:u a> $ 

^9»5 0 0 bpODNABffrS^KLA:. 
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x ^-^-^7+ K *nWt h D N AK# * 

Hfc*-f. CODNARfrl OPiOle 
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